The major outcomes of our research in 2009 can be broken into the following sections:
Closca, a new gene required for both Torso RTK activation and vitelline membrane integrity. Germline proteins contribute to Drosophila eggshell composition
The Drosophila eggshell is a specialised extracellular matrix (ECM) that surrounds and protects the oocyte and the embryo until its eclosion. In addition, the vitelline membrane, the innermost layer of the eggshell, holds the local determinant required to activate the Torso RTK pathway, which establishes the embryonic terminal regions. We have identified and char-Our research focuses on the genetic control of development, and in particular the role of cell communication mechanisms in development in the context of the whole organism. The work of many laboratories has allowed us to begin to understand the genetic logic behind development. We are now attempting to explain how these mechanisms impinge on cell behaviour and how changes in individual cells sum up to generate organs and the whole organism. For this purpose, we analyse these mechanisms in two model systems in Drosophila, namely Torso RTK signalling and the formation of the trachea. In particular, we have begun our studies at the interface between development and cell biology using tracheal development as a tool to unveil how transcription factors and signalling pathways regulate the mechanisms responsible for changes in the cell, such as migration, invagination and shape. 
Signalling in morphogenesis
Jordi Casanova acterised closca, a gene encoding a new member of a group of proteins which act non-redundantly in vitelline membrane biogenesis and in Torso signalling. We have also found that the Nasrat protein, another member of this group, is incorporated into the vitelline membrane, thereby indicating that the eggshell is a shared ECM that receives contributions from follicle cells and the germline. This observation also provides a new scenario that accounts for the long-known contribution of germline products to vitelline membrane biogenesis and to the follicle cell-dependent activation of the Torso receptor.
In vivo coupling of cell elongation and lumen formation in a single cell
Fine tubes form inside cells as they reach their target tissues in epithelial ducts and in angiogenesis. Although a very suggestive model of cell hollowing proposes that intracellular lumen arise by coalescence of intracellular vacuoles, how these tubes form in vivo remains an open question. We have addressed this issue by examining intracellular lumen formation in the Drosophila trachea. The main branches of the Drosophila tracheal system have an extracellular lumen, as their cells fold to form a tube. However, terminal cells, specialised cells in some of the main branches, form unicellular branches by generating an intracellular lumen. In contrast to the above-mentioned model, we have found that the intracellular lumen arises when an apical mem-
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brane grows inwards the cell. In support of this observation, we have detected an appropriate subcellular compartmentalisation of distinct components of the intracellular trafficking machinery. We have also shown that both cellular elongation and lumen formation depend on a mechanism that is based on asymmetric actin accumulation and microtubule network organisation. Given the similarities in the formation of fine respiratory tubes and capillaries, we propose that an inward membrane growth model could account for lumen formation in these two processes.
